Investigating the role played by protein-lipid and protein-protein interactions in the membrane association of the p120GAP CaLB domain.
The GTPase activating protein, p120GAP, contains an amino acid sequence motif called the Ca2+-dependent lipid binding domain (CaLB) which mediates a protein-protein interaction between p120GAP and annexin VI and also binds to negatively charged phospholipids. Because membrane association of p120GAP is important for the regulation of p21 Ras activity, we have studied the roles played by Ca2+, phospholipids and annexin VI in the membrane association of p120GAP. Here we demonstrate that a truncated CaLB domain GST fusion protein (GSTGAP618-632), lacking the ability to bind to phospholipids, is able to bind to rat fibroblast membranes in a Ca2+- and concentration-dependent manner. In addition, this fusion protein also binds to annexin VI in an amino acid sequence specific but Ca2+ independent manner. Also, when bound to annexin VI in the presence of Ca2+, this fusion protein has the ability to co-bind to phosphatidylserine vesicles. Thus, annexin VI may simultaneously mediate an interaction with p120GAP and also an interaction with membrane phospholipids. This may in part explain the mechanism by which p120GAP associates with membranes in response to Ca2+ elevation and suggests the potential importance of annexin VI in the regulation of p21 Ras and the role CaLB domains may play in the specific recognition of cellular membranes.